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57) Abstract 

The devices, comprising two or three pu ler lasers (3, 4, 20), are provided with a system for the automated optimisation 
*the parameters pertaining to the radiation of the two lasers and to the type and method of-treatment applied to each type of 
iological tissue. The outputs from at least one receiver (15) for receiving data on the condition of the! biological tissue (16) 
eing treated are connected to the inputs of the control unit (1) whose output signals are applied to electronic switches (5, 6, 
8) incorporated in the links between each laser (3, 4, 20) and a power supply unit (2). The devices also include a controllable 
rrigation system (17) for irrigating the treatment zone and a mixing system for mixing the laser beams. The latter system 
empties reflecting mirrors (7, 21) and selectively reflecting mirrors (8, 25) and makes it possible to produce independent 
adiation outputs. 
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B yCTpOWoCTBa, COCTOEI$HC H3 ARTA NJIH TpCX HMIlynbCHWX na3epOB (3, 
4, 20). B$CAOHa CHCTCMa aBTOMATH'ICCKON OIITHMH3auHH napaMeTpOB 
H311yNCHHS 3THX J a3epDS. THllOb H pCZZHMOB o6pa6oTKH AIL9 Kaznoml3 BHZa 
6HOJ10111 1 ICC5:CL4 TKaHH. BHXOA61 XOTli 6u OAHOI'O npHCMHHKa fiHt40pMaIUHH 
(15) O COCTOAHHH o6pa6ammacuo i 6HOTKaniH (16) COCAHHCHbl C EXOIIUMH 
61noxa ynpaBncHHZ {1). BWXOIIHWC CHrHafLI KOTOpOTO Honiara Ha 
9JICKTpOHHblC )CJ1109H (5. 6. 26), yCTAHOBilCHHbIC B UCfAX COCIIHHCHHA Ka)IUIOCO 
na3epa (3, 4, 20) C 6noxoi nHTAHHA (2). B ycrpOrlCTBa BKJnO'ICHbl TaX.)KC 
ynlpaWlscMas CHCTCMaa . opowCHMI (17) 5oHbl o6pa6oTlcH H CHCTCMa 
CMeWHBWIHS H311)m6HHA na3CpOB, COCTOSWAR 113 OTpa*aTcJlbHblX 3CpKall (7, 
21) H CCJICKTHBHO OTpa i(aTCJILHLU( 3CpKAn (8, 25), npcfycMaTpHBa[ol.uau 
B03MOZ110CTh H HC3altHCHMLIX B1IXOIIOH H3Jly'ICHHYI. 
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eTpdcTaaO J-ITili 3 n3epHOSl 06pa6crrKH 
6N0J10171IeCKON TKaHH (OPO BapHAHTbi) 

06naCrb tcxhhkh 

H306pCTCHHC OT1IOCHTCA K MCAHUHHCKOH TCXIIHXC H MOZCT 6brrb 
5 HCn011b3ODall0 B XHpypTHH, OpTOneAHH H CTOMaTOfOrHH ARA o6pa6oTnH 
MArXHX H TBCpALIX 6HOJloflfYCCKHX TKaHCN. 

TipCAUICCTBylOlllHH ypOBClll, TCXHHKH 
H3BecTHO ycTpoicTBO an o6pa(oTKH TKaHeH 3y6a JIa3CPHIIM 
H311y4CHHCM (naTCHT WO 90/01907. A6IC 5/00, AaTa ify6nHKawIHH 08.03.90). 
10 coiepxcaluce nOCJICAOBaTCJILtio- pacnOJ10)ICCIIHWC BAOnb OTITH4CCKOH OCH 
HMliyiihCHblW Jiaacp acpCACTeo AOCTaBKH H3JlylCHHB K 3y6y. BXA104alOIUCe 
OTpe30K OTiTHMCCKOTO boaokh*, BXOA KOTOpnro OiITH4C CKH conpoCCH C 
BLIXOAOM naacpa, H HaKOHC4HHK, Bxo2 KoTOportl onTHYcCKH COnpA7KCll c 
BLIXOAOM onTH'CCKOm BOJloKHa, a Bla^e, ABHACTCA 13L1XO310M jeTpoHCTBa. 
15 IIpHYCM. B KA'ICCTBC naaepa MO)KCT 6Lrrb HCHOJiL30Ball KSK HeOAHMOBLlli, TaK H 
rOnLMHeBLill .WDr 3p6HCBWN na3Cpu. 

0CH0BHLIMMICA0CT4TK0M AanHoro ycrpOHCTIia ABTIACTCil HCB03MO)KIIOCTL 
61,lCTpOH 3aMeHlll mom na3epa Ha ApyroM B!33BHCHMOCTH!OT THna 
06pa6aTWBaCM011 TKanH, a TaK)KC BLICOKa 1 onaCHOCTI, Hancccxxx na3epHOH 
20 TpaBMLI. 

H30ecrll0 TaKXCe ilaiepllOC yCTpOKC?BO AAA IIC4CHH51 3y60B, icOTOpoe 
ABnACTCA JUIHCXllttC 6AH3KHM 110 TCXIIHYCCKOH CylllY.oCTH H npHHATO 3a 
nparorxn (nareltT WO 90/12548, A 61C 5/00, Aara* ny6nnKauliI 01.11.90). 

J 0 ycrpOHcTBO COACp)KHT CuiciK ynpaljiciiHA. Ana HMny JIL CHLIX na3epa. 
25 QIITH9CCKHC OCH KOTOpLiX napaAACJiblll4. pacn011o)KCllllWC 11a oflTH SecKOH OCIi 
IVTOpOrcl ilalepa. CiXIKyCHpylOlilylo CHCTCMy H OTpe30K OnTH4CCKOro BOAOKtia C 
itaxotic'niHKOM. Ha 011TH4CCKHM OCAX OCxlHX naiepou pacnOJioAcem.,t fOA yrnOM 
45° K QCSIM 0 rrnmecKH COnPA)KCllllLIC MClKIly COCIOH, i oKyCHpytOUICM CHCrCMOH 
H OI1TH'ICCKHM!BOJ10KMUM 3epKaJla. 3cpKailo. paCHOHO)KCIillOc Ha OCH nCpHOR) 
30 naicpa oTpaxcaTCnbHoe, a ua ocii , BTopon) na3epa - AHXpOH4HOC; 
• T.e.cenCKTHnIlo 0Tpa)KaTC1 1 1 ,1 10c Ana AJIHIU4 Bu:um H3IIy4ennA nepnom na3cpa 

H npo3 P a4HOe A1 1 1 1! A1 1 HH 1 .1! B0A1 1 1 0 1! H31 1y4Ci1 HAJBTOpom. 

Ociiowum HCAOCTaTKOM llpOTOTHna AW11CTC31 HCA(lLTaT0411aA 
At}N!ICKTHRH0CTL cm npfMCilCHUA npH PCpCXOAC OT pQKHMa OAHOIO THna 
35 o6pa(crrKH K ApyrMy 1 1 ouacllocrt. mane-coma TpaBMLI, cnA3annaa e 
OTCyrCTBHCM CHCTCMLI unpeaCACHHSI nnua o6pa6aThlBacM0H TKaHH. 

PSCKpLR'HC H306pCTCUHA 
3ana4a. Ha peuiclinc KOTOpOH iianpaluucnti 3aalUlACMOC H3o6perclnlc. 
3aKJ1104aCTCA It co3AallHH yCTpOHCI 11a UJDI JaaCpiioil ofpa(oTKH 6H0110TH4CCKOH 
40 TKaHIH, BLtnoJHAtaulero lx:e BHAW Jlalepnwx'MCp IfflH B XHpyprHH, opTOncAHII 
HcTOMaTllnnrxx. C 06CC11CCIIHCM npH 5« tTh( no3MC))KHuCTH 6WCTpoclm nepexoAa 
OTIOAHOrO THna o6pa(nTKH K ApyrOMy H MHHHMaJiWlOH 1411ila3HBHOCTH. 

YKa3alIllasl iaiia'la pCUJ3CTCA IIpH OCyllleCTfUtcIIHH H306pCTCIiHA 3a CYC7' 
fOCTHXCelIHA TCXiM4CCK(WO pC3yJli TaTa. 3aKJIN14ammeroCit H OnTHMH7aUHlt 
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pC)KNMo8 OGpaGOTKH H nap:we:rpou Jla3cpllon) Irslly4cluix AlallHCHMOCTH OT 

THfla 06pa60TKH H BHJIa 6HOJIOrH4CCKON PKAHN. 

YKa3aHHLIH TeXHH4CCKHH pelyllbTaT HpH OCyUICCTWICIIHH H306pCTCHH2 
AOCTHraCTCA TEM. RIO B yCTpOFiCTBO nnIA ia3Cptl01n o6pa6oTKH 6HOnotH4ecKott 
5 TKaHH COACp KalUCC 6JIOK yflpaliilCHHA, 8IdXOALl KOTopOro COCIIHHCHbl C 6nOKOM 
IIHTaHH 1 Jia3CpOB. HMnynLCHLIC naacpf4, OJTHMCCKHC OCH KOTOpblX 
napanllCJlbHbl. OIITH4CCKH COIlpHXCHHIUC OTpazaTCJIbHOC 11 CCfCKTHBHO 
0T.pA*aTCnLHOC JJ13 HaHIILI mama =poor') Aa3cpa Et llp03pa4Hoe UJA JIJIHHbl 
BOJIHbl BTOpOTO Jla3Cpa 3cpKalla, ycraHoanctllll4c Ha OCAX ncpnoro H BTOpOTO 

10 Jla3Cpon COOTBCTcTACHllO, yCTallOBllellllbIC Ha 011TH4eCK011 OCH BTOpOrO Aa3Cpa 
(,OKyCCHpyIOWylo CHCTCMy H OI1THMCCKOC BOJIOKHO 'C HaKOHC4HHKOM. BLIXOJI 
KOTOpOrO 2BJ1WCTCA OIITH4CCKHM IIIA020M yCTpOAClAa, BI3CACH XOTA GLI OJIHH 
IIpHCMHHK HIRI)OpMalIHH 0 COCTOAIIHH 6HOJIOTH4CCK011 TKaHHH. BXOll KOTOpolo 
COflpA)KCH C MCCTOM IS03ACHCTBHA Ha TKaHb. a AI.IXOA COCAHIiCH C BXOAOM 

15 GAOKII yllpannCHHI, BliIX02I4 KOTOporo COCJIHIIelit.1 C BXOAaMH BJICKTpOHHLIX 

KnioScH, y CTali06neiiii ix n UensX COCAHUCtlHli Kaxnor) na3epa a 6nOKOM 
imTAllHA. Orpa)lcaTCjllAOC 3CpKallt) _ycTallonnclu) C lu)3MO)KH0CTLI() nutsojla CR) 
H7 XOlla H3Jly4CHHA, a Ha ()flTH4CCKOA OCH licpllOn) JllnCpa II0CJICJit)BaTCJlbIlO 
110 X021y H Uly4CIIHx pacno.noxctn ,1 t} X)KycHpylol.uas CHCTCMa H OIITH4CCKOC 
20 BOHOKHt) C HAK011C411HKOM. AblXOa KOTOpOro AI1JI2CTCA IIpyCHM OHTH4CCKHM 
BLIXOAOM' yCTpOHCTBa. 

£anCe 3t KTHBHO y KA3aIiiIb H TCXHH4CCKHH pC3yJILTAT aOCTHl'aCTC31 

TCM, 4TO A ycrpot%cTao ajlA . na3CpllOH oGpa6oTxH 6Hnnorw ccKoii. TKallH, 

Coaepx(awec GJIOK yllpaNIcUHH, ALIXOUI4 KOTOpOnl COCaHIICEi4 C GnOKOM 
2.5 11 TalIHA JIA3epOB, HMnyllLCIIUC JIa'ICpM, OfTH4CCKHC OCH KOTOpblX 
napantcnwll 1. 011TH9CCKH COllpHlKCllItitle OTpl2 iCaTCJILllOC H CCJ1CKTHBHO 

orpa EaTenIHc)e UllWjUlHllbl ntuntbl nCpllt)m JIa9Cpa H Uptripa4llt)C 1U151 Juuilu.l 

A(utlu,t BI)pOn) Jia'ICpa TCpKalla, yCTailt)iUIC111114C U a OCAX IlCpBOn) H BTOpOn) 
JIa3CpOH COOTBCTC HCHHO, yCTallOlUIetlllMC Ila t)Il't'H4COCOA OCH BTOpOn) JlaliepU 
30 (Poxyclipy>OUtyltl CHCTCMy N 011TWICCKOC IuutoKHt) c IlaxolIC41IHKOM, nlJXon 
KOTOpOn) 2BMCTCA OITTH4CCK11M BMX 0110M yC IX)llCTBa, BBICaClI TpCrHN 
HMflyJIlc£lLlNJI113Cp. OflTH4eCKaH OCb KOToporo napanilcjlt,tla OTITWICCKHM OCHM. 
JtfyX apyrHX nalepoB, a ltu en) OCH yCTallonJICHO oTpalcaTeJlbHWC 3epxallo, 

flpH4e.M OTpa3caTCjll4U4C 3CpXana yCT IK lUlclll4 c W lmoxflc)cTbu) mamma mx 

35 xoua H3ny4enl lA. .Ha OflTU 1CCKON OCH llTOpon) lla3Cpa 3a CCJICKTHJlllblM 
TCpKaJlOM yCTallOBHCIIo A'll)pOC CCJICKTHItllt) OTpaxclITCJibiiOC AJIA JlnlHILl At)71111J 
TpCTLCC(l Jnriepa II IlptYlp 41to : iLW JUIH111J H(UIIII.i IICPII011) H UTOpOn) lbl SCpUA 
3C0KWIO, 01TH°ICCKH Ct)lIpA*CIIlIOC C 0Tpa)IcaTcnbll6IM 3CpX11110M, 
yCTaldOlUlCnllLIM Ha OCH TpCTbCII) JIa3Cpa. C 4)t)XyCHpylOWCN CNCTCMON H 

40 BXOAOM OHTH4CCKOn) BOHOIClla, paCUW10)KCUIIIJX Ha OCH BTOpOI't) Jla3cpa. 

KpOMC TOIL(), 1111 KU)KU01 It3 UCCA ITCpnoro H TpCTI.cn) na3Cp011 
HOCJICaOllaTCJILllO no xoay H3ny4cIIHA pacno.lloxccHW tx)OKyCHpylOWax CHCTCMa 
H OflTH4CCKOC BO11OK110 C IIaKOIIC41IHKOM. 111,1X0214 KOTOpblX JIMAIOTeU 
OflTWICCKHMH AXOJJaMH ycTpoIlCrna. YCTpoliCTUc)!TaK*C!Cila6ECCllO!XOTH!(iii 
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0111111M npHcM::HKOM!111141OpMaUHH!0!COCTOZIHHH!61iOHOrtxCCKOIi!TxaIlli.!BXOi 
KOTOp01'O!COnpAJKCII!C!MCCTOM!BO3ACfiCTBHB!Ha TKatlb, a BLIXOA coeatmCH C 
BXOAOM!6nOKa ynpatuiettwi. BLIXOALI xoToporo COCAH[ICHLI c BXOBaMH 
3neXTpOHIILIX KJIIOYCH, yCTaI1013HCHHLIX BiUICTEX COCAHHCHHA KaXCAOCO na3epa c 
5 6noKoM naTaHHA. 

llpHCMHHK!MHlhXpMallHH!C)!COCTOAHHH 6Honont4ecKoi TxaHH MoIzcT 
61rrb BLInOllHCH B1BH11C CRCKTpOatla/IH3aTOpa B 06JJaCTH 200 - 1500 HM.,!BXOft 
xoioporo oUTM4CCKH!COrIpAXCCI C MCCTOM!B0311CHCTBHA!Ilil!TKaHL!K 
cOCTOXUuern! 143 BHCnepCHOHHOrO 311eMCHTa, HHHCiKH I,C)TOACTCKTOpOB H 

10 31ICMCHTa.cpan'IenHM.!HpHCMIMK!NW!OpMauKH!0!CO TOAHHH 6HMOTH^MCI0 
TKaHH Tax)KC!MOXCCT 61,wmm BLlnOJlHCH It BHAC (]OTO3IICKTpH ICCKOTO!RpnCMIIH$a 
Htld)paKpaCIIOr/| WUiyYCHHA. BXOUIXOTUpXIU 0RTHYCCKH COtlpEJKCHClMCCTOM 
Bolae CTBlisl Ha TKaiii, foCpCaCTNOM nonoporlloru 3CpKarla, pacilunozeHilorc 
Ha ORTHYCCKON OCH JIa3Cpa MCZKAy Bl.IXOAtlLIM 3cpxanoM Jla3Cpa H 

15 IIUKyCHpyi uici;i CHCTCMOil 4CpC3 4)HIILTp c noJIOCON nponycKatUtsl, 
HCKAIoYaIOUlCH!1101132ailHC!Ha!lIpHCMIIHK H3Jly4CllHR na3Cpa. 

fpHCM)!MK. Hll(c)OpMallHH UICUCTOHIIHH (lHOAOrl3YCcxofi TKaHIt M07KCT 
GLITZ CWC BLpHUIHell It BHAC axyCTHYCCKoro! npHCMHHKa.!yCTah)OBUCHl 10FC) 
TaKHMI06pW OM. 'ITO HailpalulelmC el%) MaKCiManbHUkUYyitCTUHTCJlbtlOCTll 

20 COCTaBJHICTiC IlanpanncllHCM otrnviecKoIl OCH ila BxonC HaKOIlCYHIJKa yrOJl a, 
yaOBJICTBOpAlOlllHH yCJIOBHIO: I 1 °<a<86° 

BACK TpOHIllJli XJIIOY Mt))KC!l' 6JLIT1 ll{.lltort!ttCtt Ii L'H,3C 
nonynpaiUUIUHKUltOlll 111111 WICK TpOHaKyyMtrol'n IICpCKJ1109alcl si. 

A011011I11ITCJIL110, ycTpoHCTno cila(mtell( cHCTCMOH opouiCillisi 90ill.t 

25 o6pailoTKH, cocroRUwwfi in pe tepityapa .am BOUI.I ItoasHII.IM HacocoMiit 
It03A)UUlorO KoMUphccopa, cooTBcTernyic)UUle!nLIXOALI!KOTOpL{X 06'1.CB 11 1141 1111 It 
tlaxor HHKax B3AIUIxtOTCx!HpplUralmH(Iun,IM)i BIJXOaaMil yCTpt) CTBa, a 
Bo3AyulHI.IH!XOMnpeCCOp!B!Stec..7e COCAHHCHHA a 110311)XO17p0$UAAMii cna6:tccll 
allCXTpOMaflJUTJIIJMII KJlan:lllaMH, nOAXJ1104eniUlMH K nl.IXOJlaM 6noKa 

30 yitpatuIelIHA iepc Jnililui 3anep KKH. 

H3nccTHO. tiro 3t~)t~CK3'NluiOCTb JIalephlOU o6pafx)TKH 6HOHorwiecxoH 
TKallH C OAllOltpCMCIHlLiM 06CCflCYCHHeMIIHH3KDHIHIIna314BIIOCTH!(cTCnellcl 
IIeKpO3a)!3aIHCHT!OT!,MHIIbh!«110111111!H monument Jla3epIIOrO H3J[y'iCllHA. 
3HCprHH!H!HpCMClIIi Jla3cpllUro B03JtCrICTnll51!It. JLltsi UCKCITCpblX B11110B TKalili, 

35 ZHAKOCTIIOrO opOlucHHll 70HL1 na3cpiiofri 06pa60TKH!(CM.,!HanpuMep, 

Proceeding of ... Laser-Tissue Interaction V 24-27. January 1994. Los 
Angeles, California Vol 2134A). 

HCCJIcmt)Ailllllx, npmelteillllJc alcropoM, HoKa'i.lllll, *iro Hp!ll :«Tt)m 
IIeoflxo!IHM:I 01111onpt;MCinlasl On33iMH'tali!Ix yica'laliink liapaMerpult ansi 
40 Ka)K1101 IIBHUa 6Ho1 'KiHiii.! FIIIMMIt CJlOllaMU, HCof)xonitMhI: 

1. B03MUZ110CT1. Bbl6opa onTHMaJII.IIMX!.NJIHII!BOJZI{!IIUIy'ICIIHNlJia3Gpolt!Mlll!!HX 
CMCCH, 
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2. peflicrpauHn npauccea na,eptiotii AcCTpyKUtilH. BHAII H COCTOAHHA 6HOTKIIHH 

H ynpfB/CHF A AJIHHOil BOJIIILI, MOLLHOCTLIO, 3HeprHCH H BpCMCHCM na3Cpll0P0 
ACHCTBHA. 

3. CHCTCMa Opowe) 3011111 Ua3ep 1 1 OH 06pa60TICH. 

5 COBOXyTHOCTb BOCACHIILIX B ycrpoitcTBO XOTR 6Lt oAHOto npHCMHHKa 

HH40pMallHH O COCTOAHHH o6paGaTWBaCM041 6HOJiorwlccxOh TKaHH, BWXOA 
xoroporo COCAHHCH C BXOAOM fuloxa ynpaEICHHA, H 311CKTpOHHLJX Knl04CIi, 
yCTAHOBJICHHLIX B HCilAX THTAHHR na3CpOBtH ynpaBrlRCMLIX BWXOAHLIMH 
rHilialtaMH 6110Ka ynpaBJtcHHR. npCACTBB11810T C060N CHCTCMy 06paTHOli CBA3H. 
10 KOTOpax o6Ccne4HBacr ABTOMaTH4CCKHC KOH rposU H OTITHMarnbHOC ynpaBJicllHC 
napaMeTpaMH W ly'lCHHli na3CpOB B 3aBHCHMOCTH OT BHAII H COCTOAHHR 
o6pn6amrBaeMoli TKaHH H, TCM CAMLIM. 06CCnC y HBACT MHIIHManbHylO 
HHISa3HI)HocrL. 

HCO6XOAHM0CTL anTOMATH4CCKHx KOln-pans H ynpaBJICHHA BW3BaHa 

15 4aCT0 B03HHKIIIOWei HCB03MOJKIIOCTLIO BH3yanbHOCO OnpCIICJICHHll Bpa90M 
COCTOAIIHA O6Jly'aCM0 % TKaHH H CC BHAA. 

HaJIH4HC AByX IIC3allHCHMI,ix BLIXOAOB B OAHOM yCTpONCTBe 6JIaroiapn 
rl03MO)KHocTH BLtnona nrpa*aTenbnurt) 3epKana H3 XOJla n3nyYCHHA ncpiora 
Jlaicpa, a TaKMCC B03M0)Klform 'C MCI U Huai 1 11 A H3ny9CHHli AByX n r epon 

20 noBwwacT :)C *KTHBHOCTL pa(x)TI,) lipH 06pa6OTKC CHOTKAHH. 

Ha m%)He B on 'Tom ycTpoHcTBc am clGpaGoTKH ClHOJtOTH4CCKOh TKaHH 
TpcX naJepOB C pa3JlHTlll,IMH IUIHrUAMH Ball If Hllly'-iCIHHH It HC3a£HCHMGtMH 
maxoABMH H . C B03MO)ICIIOCTWI) CMCIHHBallHN M3ny4eHHli 06CCrlC4HBaCT 
UaH6nnnl.LHylo maim U,liocTb rlpHMCIICllHA yCTpOHCTBa H MaKCHMallbHO 

25 pacwtips eT ero BtnMt) KITocTH. HanpnlM(:p. npH OAIIOBPCMCHHOM B03ACHCTBHH 
R)Jll.MIiCBI,IM H IleouHM0131,IM naiepaMIl 11a o6ItJlLll(l XponoIIaCldWeiiiiwe OprallLI 
CIIHMat.Tcx onlacuacrb Kpt)lu)re4emu, nplt HeealiKUHoilHpoBalltloli nep4x)pailHlr 
KPytulIJX Kp(NUIIOCIIUwX COCyAOB, a C04CTAHHHC H ii 3p6HCBOru. JIa3epa C 

HCOAHMOIIMM H rOfbMHCBbIM 9t KTHBil() npH 06pa()oTKC = flux 'Malta li 

30 TBCpALIX TKallCH 3y6a. AJL4 CMCWHBailH31 H311y4C}lHA TpcTLCrO naiepa C AByMSI 
ApyrHMll WLH Ka)KIILIM H3 IIHX BBCACHW OTpaAUITCJILlIOC H CCJICKTHBHOC 
3CPKaria. yCTallOAJICHHWC COOTttcrcrllCUlIo Ha OCAX TpCTl,000 H BTOpOra 
na3epon. a B03MO)IAIOCTb B141K)Aa OTpaXCaTC:wbnllX 3CpKan in xona H3ny4CHMI H 
IIaJIH4HC AOflWlllFITCJILIILIX CxOKyCHpylOWHX CHCTCM H C)nTH'iCCKHX BOJ1UK011 

35 o6eci,cTHBaCT 1IC UBHCHMOCTb TpCX OflTH'ICCKi4X BklXOAOB yCTpoiCTBa. 

A()nOnlIltTCJILIIO BUCAClIHaU B yCTpnNCTlul CHCTCMA OpoIJCIIHR, 
ytl()allTISlt;MaA 9JICKTpOMalllHTllWM}i KJIallLLHaMH. II011KJII04C1IIIIIMH K BbiXOAIIM 
(inoKa ynpalm ClIH3f OGeCIIC IHl)aer orrrt) LHbllne Ca4CTaHIIC pCXCH Mots 

0611yTCIIHA H ()pOHlClIHSI TKAHH. 

40 17U CBCACHHAM MITl)pa CO&)KpiNEWT b H33103KCHHbIX B tt)OpMynC 

H7o6pCTellHAnpH3IlaKOB«AMACTCAIloll0n. a cam() TCXIIH4CCKOC pollen He 
nnOBruCTropIl CT KpHTCpliK) " H3n(SperaTeJII.CKHiH ypOllelib ". 
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Kpar oe anncalule 4epTex(er 
CylllHOCTb WR)6peTCHHR noxcmxeTCB Ha 4pH ypax, rite 
4nlr.l - H3o6paxac-r CXCMy ycrpo%cmma nix JIa3cpHO % o6pa60TKH 6HOTKaHIl. 
4 3Hr.2 - CXCMy napHairTOB BbtfOnitCHHJI H pacnonO (CHHA npHCMHHKOB 
5 HlHbOpMallHH 0 CoCTOAHHH o6pa6aTLIBaCMOH 6moTxamH. 
4Hr.3 - CXCMy ycTpoHctna npH HWIH M IHH Tpcx na3CpOb 
430.4- CHCTCMy HppHraluKH. 
4,Hr.5 - 6aOK-cxeMy 6rioKa ynpatillCHHA. 

YCTpoHCTBOJlnR na'epnoil o6pa6o7'xH 6HOnorH ccxoH TKaHH (4 Hr.l) 
1.0 cocTOHT H3 6noxa ynpannCHHA I, coeaHHetmoro c HHM 6noxa nHTatnlR 2, 
HMnynbCHblx Jla3Cp011 3 H 4. COCLHIICHI11IX C 6nOKOM fHTaHHA impel 
aJICKTpolrHWe fcJIHflH 5 H 6. KOTOptae noaKnK)tietlt,t K BbiXOnaM 6noKa 
ynpalJIeHHA 1. Ha OnTH 4ecKHx OCXX na»lepon 3 H 4 pacnonoM(Clibl. 
COOTBCTCTBCHHU, uTpa*aTcnlilloc ic P K:JIO 7 H CCACKTHBHOC 3CpXMo 8, 
15 KOTOpbtCOOTH'ICCKHCOItpAJKCIIGIMCJKay C060H, 4t oKyCHpylolllCN CHCTeMC 9 H 
Rr.IXOAIimM TOpUoM o£TH4ccKor) .noiioxlla 10 c IIaKOHC4HHKOM 11, 
pacrtonoM(CIIIlux Ha onTH4ecxol%locu na3cpa 4. CencrrHnltOe 3CpKaJiO 8 
oTpa)KaTcnbilo JlnA milylCHHR C UiH IIOJ( nonubl na3cpa 3,! no npo3pa41 10 JUTA 
H3ny4CIHtlCJUIHHON 1 O.llll ,t Jta3epa 4. Pacnol loxtefnoe .ila ouTHtlCCxoit OCH 

20 na3epa 3 oTpaxaTent,llot: 3epxanc) 7 IlonKJHo'iclto x nbtxoay 6noKa yyTlpalvlCHHA 
1 H B ncuroxetuul A yCTallalunrltaclcB BOX yrJIUM 45° K OcH, a B nOMKCIIHH B 
Ilapanncnbtnn eH. Ha aTO 5 ! ixe nett ilCJICa 'la lepKanOM flt)CJteaOBaT(:nbll(l 11a 
XOly H3ny t lCHHR paCllOJIOZClllbl 4'loxyc{ipyioivaSI CHCTCMa 12 H OtITH4cCKOC 
BOJIOKUO 13 c ttaKUUc:411HxoM 14. K nxouy 6J Oxa ynpaltncHHSI 1 nouxniotreu 

25 3JiCKTpH 'iCCKHH BbiXoa IlpHCMHHKa H114bx)pMallHH O COCTOAHHH 6HoJIOrH '1CCK0H 
TKallH .15. nxoi KOTOpOrO COnpA)l(Cll C MCCruM Iloljlc %cTBHA Ha f)HOTKaIIb 16. 
CmcTeMaHppHrClllH~r 17 llonKJUO 'lCnla K TCM )KC BLJxo.aM 6JloKa ynpanncmmx I. 
9TOH 6nox turraHHM 2. a CC iK)aAUu£7 H ilOMYll.lllldi niaxOnbl 18 11 19 
o6i,cnuucttla n IlaxoIloIHHKC I 1 (14). 

30 .lly4untii napuaur acyulccTnricnmi u';u6pe r rculSI 

Ha clmr.2 upcacratLiicll uapHatlT ycrrptHcTlia C Tliel.t na'tcpaMH 3. 4. 20. 
Ha oilTH4ccKuii oclt Jla';epa 20 ycraiunutcun inpax(aTenbHoe lcpxau() 21. 
xfTOpnc Tax ACC, KaKH in' a'rCJtbnoc 'ICpKWii.7, IIOaKJUO'etio K 6noxy 
yllpalutetiHA I. H B luVIOMtellHH A yCl'aHalLUHIIACTCA BOA yrllOM 135° K 

35 OnTH4CCKON OCH, a Ii fWIOM(CIIHH B napaiuicniato CK. Ha ETON A(c 01ITH4ccKO 
OCH paellOno)KClibt 4#)OKyCHpylOIll:W CHcTCMa 22 HfXOJLHOH TOpeu OilTH4ecKOTU 
Bonoxila 23 c ItaK011C411HKOM 24. MC)K y 4poKyempyloaiel% CHCTCM01 9 i4 
CCJiCKTltnlJbIM -tepKanoM yc-r ltolLleiin RTOpoe ccJICKTHImloe 3CpKanO 25. 
KOTOpQC OUTH4CCKH Coll.pA)KCHO C TepKaJIOM 21, Z KyCHpylouterl CHCTCMOH 9 H 

40 BXOnnblM TopUOM oITTH^CCKUlt) lionoKIfa 10. CCJICKTHBItoe 3cpKarlO 25 
OTpa)t:aTCnbllo IU H'tlly4CUHA C JlnHtlOH nuniii Jtalepa 20, no npoipa4110 n.n 
It371y'lCii{ll{ 4 JUIHIIaMH UoJIIi Jla«3ep0B 3 N 4. BJlox llllTAliH51 2 cocanlrell c 
na3CpOM 20 4Cpc3 3BCKTpollub»a xnio4 261. 
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Pa311013HixIIOCTIMHnpIlCMllHKaH114XpMailItH 15 0 COCTOAHHH GHOTKaltll 
16 i.oyr 611rl. Kax CnciTpoaltaIIH3aTOp 27 (dHr.3), Bawl xOTOpotO 
ORTH'ICCKH conpAMceU C McCTOM 1103ACNCrthHA Ha 6HOTKaIIL 16. H l(OTOpblll 
COCTOHTH3 AHCACpCHOI IHOrO 31ICMCHTZ 28. AHuiCr%H dxYTOACTeXTOpoB 29. 
5 paCnOnOXCCHHOH MCCT.O COOTBCTCTBylOWCMy 0611aCrH AJIHII BOJIIt 200 - 

1500iIM H 3110MCHTa cpaB eHHA 30; TaKM 4 OT0911CKTpH'CCKH i npHCMHHB 

Hir(Ppaxpacnoro in.ny g CHHsi 31, ofrwiccKH conpR)KCHHLM c mcctom 

130311ciCrBHa Ha 6HUTXlaHb 16 JIOCpCACrBoM OITTH'ICCKOrO BOlloxHa 13 (10, 23). 

4)0KyCHpyk0WCH chctcmli 12 (9. 22) h fOBOpOTHOro 3C P Kjjia 32, 
10 pacnonozeHuoro McMCAy tj.oxycHpylowcH cHCTCMOH 12 (9. 22) H 3Cp?anoM A 
Mnli HcnocpefcrneHHO IiepeA Bi. XO bt, 3epKanoM Aa3epa 3 (20). 17epeA 

OHTH'ICCKHM BXOAOM 11)OT03JICK1pH'1eCKOC() npHCMUHKa 31 ycrail:Men 
HHtf)paxpaculdi oviLTp 33. nculoca nponyCKaHHW!Kolupum!HCKJAO'taCT 
fcnaAaHHC mi ck.,T01rnCKTpH'1CCKHH npHCMMHK 31 rojiy'iCHHA .na3cpa. B 

15 Ka'iCCTise npHCMIn n a 11114x)pMauHH 15 O COCTOMllltH GttonOrH9CCKOH TKaHH 16 

MO)CCT 6LR6 H axvcru'CCKiiH tipHCMHHK 34, pacnono*Cnmd% B6rmm ;Accra 
B03ACricTBHA i til TKaiib. - TAK. mtu ttatlpaxacHHC!-!crO MaxCHMWIw OH 

'yeCTBHTCllbllOCTH COCTaMAeT C 0ITtH4CCK0H OCLIO H311y4CHHM Ha BLIXOUC 

ilaxolle'lHHKa 11 (14. 24) ynul a, jicxcliihhu nlllpenenax ot 11°11086°. 
•20 B cba3hctcm. 'ito 'incjio npHCMiiHKOB Mnl4)0pMBI11111 nlcocroAHHH 

C)H0TKallH M0)KCT XOJICQaTLCM C)T 0111101111 1)0 ACIIMTII (no Ka)KIIOMy BHAy. OKOJIO 

KazA(nx)!naKOne g iiHKa).xiH'a.-,.it)itx()AC)o Gnowa ynpanneliHM MOxccT r)Lrrb 
pan I it) mcrrth). 

CHCTCMa 0p0nllclllt2 30111.1 o6pa(cn«KH 17. Hro6pixcCllllas lla!(,Hr.4 

25 cOCTOht inlprscpnyapa nJM 111111.1 c h)amiilim HaCucoM 35. KKOropOMy 
npHcoc11Huella!noAonpoBOnsru1asl Tp y 6>ca 18, H lunaynulOn) KoMnpcccopa 3h. 

17pHCOCBMUctIJ1101e K I0311yHlllOMy KOMnpcccOpy 36 1U) ) (0 npcf 01 1 SUlltC 
TpytxH 19 cna6zcce;n,i WIeKTpOManlHTIIWMH KJIanallaMlt 37.-38. 39. Kcnopl,lC 
IUllKAlo'IeHLI K TeM MCC ULIXOAaM GtloKa yripalUletllra 1. HTO il 6nOK nHTatlifM 2. 

30 "sepezlnHltHH 3aic P ,iKKH 40.41.42. 

YcrpoHCrnO pa6x)TaCT CfCAyloniHM 06pa'l)M. Fbny'Ienhls.naicpon 3. 4. 
20. B Cny'Uce ItaxuxuteUltJl t)TpaMClrrutt^nLtx UE1K/111 7 H 21 n HOMOXCIIHIt B. 
upoliiia (I)OKycipyloiicnc cFlcTcMla 9. 12. 22, trrpc um OrlTH'lCCKHx i oiicKOrl 10, 

13. 23 H llaKUUCNUHKH 1 J. 14. 24 IIOCIyHalOT Ila aUTH'JCCKHC BLIxOut.i 

35 ycTpoi"icTBa. 

Ecnu orpaxcarc.miali.ldiepxana 7 ii 21 lraxousrrca b nnmo)fccmiH a. 

irsnyecuuc ria3cpa 3, 0Tpa3HB11IHC1.!0T 3C P Kajla 7 nonanacr Ha CCACKTHIM10C 
3cpxara) 8 H. orpalHIIIIIHei, Of Heir). Ilailpalul)lCTCM IIllOJll^ OlTTWICClCOtl QCti 
na'scpa 4. Ananunl4rul, upu Hammitt Jla'scpa 20. WUl y 'lt:hlHC ;,role) Jlalcpa 
40 oTpa-iHBUiHCL ot 3Cpxalla 21. a 3arcM oT -crnc:KTHiMioio 3CpKWIa 25 TaKMCe 
HanpaiicTcx!iln(sJII, uniif icckoh uch JIa«scpa 4. B P c3ynt*-TaTC, ii CBR1HIC0 

CBOHCTIx)M ccneKTHIIIIIIIX iCpKari 8 U 25. 8 (~c)KyCHpyluwyIII CHCTCMy 9 If, TCM 
CaMJ IM Ha OATH9CCKHH 81,1X011 HaKOIIC'iliHKa 1 1 MOM nOCrynaTL HIJly'JCIIHR 
nCCX Tpex Aa3ep011 OllliollpCMCnlllO. 
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Bbl6op BH11a UpHCMiiHKa HncbxjpMauHH 15 o COCTOAHHH!6HorKallH 16 
3aBHCHT or BHJIa TKariH H!pC1CHMa!o6pa60TKH.!a Tax)icc. OTBHAa HaxOHC4HHKa. 

npH!pa60TC!C!HCK01ITaKTHLIMH. HaKOHe4HHXaMH OCHOBHa9 4aCTb 313JIy4e.HHA 

apomoniioro ffJaxCUa, B0311HKa10werO H3-3a!CB C 'i4HHA!yliaAA CMblX! 'ia C TH[I 

5 6H0TKallH!JICACHT!IS BHAHMOYt H!(JIH1ICHNX yJIbTpaCtlHOJICTOB01{ H Hur)paxpacHoH 
o6naci x cnexrpa (200 - 1500tiM) H flMAercQ npH4HH011!HCB03MO)KHOCTH 
B143yallbilOrO!Ha6J1tOACIIHil!1H/1a!H!COCrOAHHA GHOTKaHH. ciiCKTpanibHLiN COCTaB 
H31.y'ICHM$l 3posHOHHOrO 4xuc3a 3a g r.CHT or BH.aa 6HOflaHH, noaTOMy 
He06XOIIHM CncxrpanbHWH aHallH3!3rorn!KanrlCHNA, KoropoC nonanaCT Ha 

10 HHCiiCpCHOiiHiaN aneMCHT 28 CnCKTp0atlannH3aT0pa 27, pa!JiaraercH!B Cne)trp H 
nonauaCT ]ia nHHetitxylciroroACTCKTapoB 29. COCAHIIclly)0 C!3JtCMCI1T0M 
cpanneiiNA 30. Ypottciib Bbixont1010!raJICKTpH4CCKOFO CHniajia 3JiCMCiiTa 
CpaB11CI1HH3()!COOTnCTCTnyC-nKinlKpCTIIoll K<)M6HHauiH AJIH1I tso.n cllleKrpa 
H3l1y4CHNH p03H011110r1) ihaKC11a.BJICIap!H'ICCKif CHrHaji 0T 3jiCMCHTa 
15 CpaBlletIHA 30 Cr1CKTp0aliMH3aT0pa 27 nocryiiae"nHa-!BXOA'6no.a yiipaBTeiiHA 
1. CAC!Bbipa6ambinacics!C.NrttaJi!H3MCIICIIHA!pCIKHMa!H3!1y4CHHH natcpoB. 

Pa6ora c KOIITaKTHIJMH 1/aK0HC413HXaMH CBA3aHa!C HarpCBa11HCM 
J1a3Cp1![LIM H3lly4CHNCM TOpua paGo'iero HUCTpyMCHTa (ROIOKH mm 
Cailchnp0nbl6i itaKOHC4HHK) AO onpeacneniloi TCMIiCpaTypU,!aocTaTavlloit nna 

20 P a' P yuieiitu 6HcTKanin. 1 larpcn - MCCra &IIBCNCTBHA C0Ap0B0XC!laCTC$1 
B0IIIHK110HCHHCM!H1lchpaxpaCllcn) H311y4CHHx,!XOTopoe!nepcaaCTCA no BOIIOKHy 
ilaK0IIC41IHKa 11 (14. 24) H olpelxy OIITH4CCKoro!1sOJ1oKlta 10 (13, 23) It 
ilanpaHitetlHit. 0(i!paTH0M xony na3epltott) H3Jly'ICIIHA. oTpa*aeTcx ar 
nonopcmlon) 3epxatla 32, npoxnAHT H I If h paKpacH LIN!ch11116Tp 33 H llonaziacTna 

25 ttUT0:9J1CKTpH9CCKHH!HpfCMNHK 31. arieKTpf4CCKH41 CHINaU C Bb1X0A:l 
chOT05)11CKTpH4CCKort) npliCMllima 31 noCrynaCT B!6JiOK ynpalilMCIIHA 1. CAC n 
3aBHCHM0CTH 01 napaMC.tipOB Brow CHIIIa 1:1 iii,lpa6arl.inacrcw ClinlaJI!: 
OcraiioirxH,!npOAIIJI)KCIIHR hjih N3MCIIC1IHA!pC*HMII!paG0Tb1 Ua3e P a. 

3KC1 CpHMCIITaJttJIO yCTal)0MCII0. 4Tt) TCIIJI0B0C H3Ay4C1t11e. 

30 iKBiiHKaioincc npH!.!pa('OTC!C!K011raKT1lblMli naxOHC4iiHKaMH ItaXOAHTCA n 
rny60K0A NllrhpaxpaClllo arilacrii. B Bur 8 CranaCTHI'iyncrnHrcnt.Hurrll 
(~)6)T01IICxrpH4CCKHX ripHCMUHKo c)4cnb Maltu. CnCKTpall I la s u(n 1CTb 
H311y4CirHA jia3C P cB TaK*KC!JICXCIUT!B!HiuCtlpaKpac1IUM tif3llacrii. noBToMy!tlOJ10Ca 
HpOITYCKallHR Hiich P ax P achioro tmH111,Tpa 33 CcM Haconaiia co cnCKTpaJIbliOH 

35 4yBCTnhiTCJ11.lloC1bK)!4X)TOnpHCMIIHKa 31..c OKIIOM!nperipa4l10CTH!OIITH4CCxOr<) 
Hnaoxlta 13 H!n&CtlC , IHaaeT!HCK11104C11HC!nOllaaalnHA na chnronpiieMHI'.K 31 
IHH/ICHNAInaScpon 3. 4. 20. 

fpouyxrl.l na3eplioto pa3pyWCI1HR 6H0TKallii painc r ralorcx tO 
CBCpX31syK0R0Fi CKOpOCThlO. H!it CJICACrBHC pCSK0R)!HWMCHCHHA Aa1sliC1lt1A lri-3a 

40 conpOTH1111CIIHA epeai.i rCHepHpyCTCH!axyC'TH4CCKUA!IIOJIII:l. AJiA pa3rl1i'lub1X 
TKalICA aMniunyua axyCTH'ICCKO BOIillhi!pu3fH41la. Amin)TyAa. axyCTH'1CCxc)ii 
BOnill.t perHCTpHpyCTCN aKyCTH4CCK34M!lipHCMIIHKOM 34, 3Jlexrpit4ecKHit 
CHrllaJI C Koroporo T1 OCTyrlaCT! Ha!6 J1 1 KiyrlpalU IC1 1 1 1 A 1. me CHIITC331pyCTCx 
cHntall BpemcitilOH Ocrannnkif iiviy4cuns Wiii!lt3M1IICIINx!pOKHMU!pa6x)Tbt 
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naacpa !3 3azitelMOCTH a-r THtia o6p:16amlnaeMo% TKaHH HuH H cny'iac 
npCBMlllCHHA 9HeprHH na3eptlollo HMnynbca Han noporoM p a3p y WcllHA 

6HgrzaHH. 'ITO 1UIHACT Ha CTenellb na3cpHoro IIexpo3a. 

llpexpaweHHe. a Cny'iac IIco6xoAHMOCTH, pC)XHMa H3Jty'lCHHA na3epoB B 
5 CoOTDCTCT nH C CHrJIaJlaMH CncXTpOaIIami3aTopa 27. 44oTo JJICKTp31 ecKoro 
W1H azyCT VICCKOro nplCMHHKOIi 31 H 34 npoHCxoni'i' C IIOMOlllblO 
6blcrponeHci ytouwx HJIexTpontlilx K4109CH 5, 6; '26. CHrHan c 6Jloxa 
ynpanrlCHHa 1 nonacTC3l Ha ynlpaBaAtoulHN BXO aJCKTpOHHO O ICnl04a 5, (6, 
26) pa3MwxaA UCnb nHTaH14A xa*1101.O H3 na3epoa. IlpexpalilcltHe HMnyJlbca. 
10 H311y'lCHH4 91tx}ICKT114110, CCJIH BpCMA OTIUlIO'ICHHll nHTalHR MCHLWC 
JUIHTCJIbHOCTH HMnynbca H34y9CilllA. (AJIHTCllbllOCTb HMnynbea HlJy'ICHH2 
MOZ T 6Lth 150 - 500 Mxcex.). flolrroMy « xa'Iec-rw 3JIclCTpolllioro xnlo4a 
ao.nzCII HcntlJlb3oIwrl cx : nemetrT a BbicuKiiM 61,lcrpoaclicTnHCM. TaxHMH 

ynpaIm(eMI.IMH KJIK19aMH EIUIRIOTCA nUSllyllpOllOlllllKODble HJ1H 

15 ::ulCKTUpouaiyyMEi,lc HCp&3UUtl'lal'CJlll, BpCM7i Cpa6aTF,IliallHH KOTOpb4X VC 
npcISLIWIicT I0() MKC. 

OpOlllCIllne 6HcirKallH c IIOMOWblo HppHrallHOUHOfi CHCTCMLI 17. 
rlpoHCX04HT CllCltylolllllM 0(pa30M. H3 pelcpRyapa AJ1R 130Al,r C HollAnblM 
IcacOcoM 35 nova 3ano]itlslCr IulnollpononRUtnc Tpy61H 18. B cny'tae 
20 HeOCxcllHMOCTH OpoWCUHR TKaU}t CHnianla N3 6nnxa ynpannCHHB 1 nocrynattrr 

Ha aJICKTpOManlHTHraf x ianalt 37 (38, 39), KOTOp&IH OTKpb4DaCT HOCTyllJICHHC 
IIITIAyXa 1104 nawlellHeM in II g 311yUtUOro KCIMripCCCUpa 36 n no34yxenpoll012 19. 

KC»lUbl BUAU- H lurinyxuupoiscwxHtnx Tpy(xn: 18 It 19 pacntlnuzclibt u 
liaxonc'ntnxax 11 (14, 24) TaK. 'iTt) nncnyrulclIHc. £10111.1 Ha HppHtaalmo UlLlc 
25 Dlaxonr.l ycTpOHCTBa 11 01WX JII1T HpH rloua'lC H03llyxa 110 npltnlniny 
nynpnepH3artlpa. 

CHfllaJlLi H3 6JIni:a ylipanliurnM I ntx." ynialln Ila 3JICKTpt/MarllNTlILIe 
Knanaill.l 37 (38. 39) 'Icpc3 nIBIHH 3aUep)KKCH 40 (41. 42) OAHODpCMCIIHO C 
CHillanaMH 3Wlycxa KMliyJlLCl)IS rCliepauHli IIa3t:pOIS 3 (4. 20). 

30 OpaluCIIUC 6HuTKallH Isouori 401O:IUO IlptlNCXWIHTb a UpOMC:I:ylKaX 

MC*J1 HMnyUbCaaMH HlJIy'JCIIlt9 ll:13CpoU ( C IICU1.10 H36C)KaTb HCZCJlf TCnlf OC 
pacCCMIIIIC iruiy'lt;tlltR }1 lltllll4CHTb ~c}lc~x:KllinllrlCTI. OpnlllCIII14 ). IlOBToMy 
lUIIITcJIIIOC »b IlpCMCHH 3 uepXUlH JIHIIHH 3aJlepzKH 40 (41. 42) panful 
UpCMCIHlON ,1 JIHTCJIr.liclCTH HMlIyJlI.tYln innyicli}t3i Jlaicptln C y'SCTOM ISpCMCIIii _ 

35 110CTyllJlCIIH31 Iu)3nyxa K KOIIUlaM Tpy6UK 19. 

UpHMCp xOUKpCTHuri pCaTIHlaUHIi 3alMACMbIX yCTpoHC.ml COCTOUT n 
cnenyluuLCM: 

Snort ynpaltncnHN 1 (01r. 5) cOCTOHT li3 ycHnlrrcnsl BXOAIIL1X clinlanols 

C HUTCrpaTOpOM, flocbMItKallaJlbllc)ro JicC:ATHpaip2ntloro aIlW10ro-unrl3p01K)ro- 
40 npC06p83OnaTCJl}I (ALM) C noCJlc4c)ISaTWII.1314M HIITCPcJ)CHCOM max 192 CepHH. 

npUlteccopa PC-104 KnapllCIHIM l'CIiepirroproM 11 BOCbMliKallWlblloro 

TpHHallllaTltpaipAUHolll ltHlpptt-anajlt»dlu)lTl rlpc.u6pa3uli;rrcilst (UAf) . C 
n0CJlCA0B3TCJ llblM HIITCpcf)eNCtlM max 540 cepim. Bblxouublc CHrHant4 LIAII 
1W1$ICYCC)I 8I4XOHaMIi 6JIOKa yUpalUIClllOi 1. 110 TpCM H3 KOTOpblX, KlluMe 
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cHtllanou 3anycxa NMnynbcoi rencpainHH.noclynalAT CHntalll.l. onpeaeJlsx^-WHe 
BCJIWIHHy y llcpl'NH HaKOIIHTCJILIILIX KOItilellCaTOpOB drummirami 8 2. 

B xa'IccTBe naaepos Hcnori63yicTCa Ha3epLI: Nd:YAG (*lama swami 
1.06 MKM HIM 1.32MKM). HorYAGOmuta BOJIHLI 2.09 MKM)H Er.YAG (HJiHna 
5 nonHL12.94 MKAI). B xa'iccrnc JLHCncpcHOHHOTO 911cMCHTa 28-crex.nsiwHaa 
npH3Ma.. B Ka'ICClle. ttXTt'OACTCKTOpOB 29! - KpCMHHCBMC nofynpOBOUIIHKOBLIe 
t oTOAHOALI 431A-256. a a Ka'IeCTBC • 41oTOWICKpH'iCCKOrO npHCMHHKa 
H14paKpacHoro H311y4CHHR 31 -rc p ManHc it (jx)TOnHOn Xll-9. 3ncMCHT. 
CpaBHcHHA 30- MHXpoCxeMa K554CA3 linH LM-111. AKycrn9Ccxmi 
10 npHeMI(Hx 34 - MHKpO410H B&K4138.. 

UpoMLlIUIlCHHall npHMCHHMOCTb 
TaxHM OCpaloM, npennaracMLte yctpoilcTna. 3a c4CT COBOKyllllOCTH 
3atIBnACM10IX npH31naKOB. 06 elle'iHBat onepaTHBltoe ynpaBJleHHe, c 
1103Mn7KllOCTbIa HapbHpollallHSl 11 IIIHpOKoM nHalMOnC napaMCTpaMU na3Cp}OI«(t 
15 Htny'teluHfl, I10711OJlAltTr IlpOllUlLHTL XHpyprH'IccKI a IlpOllCAypbl Ha 6HOTKaHAX B 
Ka'ICCTise JlHflcl CKant.nW L. JIH60 KOal PJIATOpa. JINGO ACCTpyKTOpa B 
3aBHCHMOCTH 0T Tpe6ycMLIX •THnytt.. pczHMoli H CO'iei a[iHli pa(oTLI Jla3epOB. 
opHeirrHponailil63x lta MHIIHMalH.ltyMl .TpanUaTN'lltocTb npH nalltitl i BHAc 
U03flCHCIBHttHa Aaitttyio CHoTxaln.. 
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4opfeyjia iuo6pe euw 

1. YCrpoliCTBO NIA na,cpnoit 06pa6oTKH 6HOnorw ccKON TKaHH, 
COACpKCalllCC 6JL0K ynpaluleHHA (1). BLIXOAW KOTOpOrO COCJIHIICHLt c 6nOK6M 
nHTaHHA (2) Jla3CpOB. HMnynLCHllC n83CpLl (3, 4), ORTH 8 CCKHC ocH KOTOpblX 

5 napaJfnCnbHLI. OTITHLICCKH COnp2ZCHHI,IC OTpa)lCaTCnIHOC 3CpKan( (7) H 
CCJICKTHBHO OTpaZaTCnLrloe Jinn n71Hllw BOJIHIa nepBOrO Jia3epa (3) tt 
npoSpa'iHOC .unfl JUIHHw BOuHw BTOpOra na3epa (4) 3CpKanO (8). KOTOpblC 
pacllcJ107IcCHLI Ha. OnTHHCCKHX OWIX IlCpBOFO 'H BTOpOrc) J123CpOB 
COOTDeTCTBCIIHO, ycTaHOMCHHLIC !la onTH'lecKOH ocH sroparo na3epa (4) 

10 dOKyCHpylOlllylO CHCTCMy (9). H OIITH'icCKOC -OJ1OX110 (10) C HaxoHC'iltHKOM 
(11). BLKOD zOTOpOrO AtlJIACTCA onTH4ecx.HM BLIXODOM yCTpOi CTBa. 
oTJIH'IaloIuOOOA TCM, 1T0 B nerO nac ie i XOTJi 61.i own) -IIpHCMHHK Hllt})OpMalIHil 
(15) O COCTOAIIHH (HOllOrH'ICCKOH TxaliH-(16), nxon KQTOpOrC) conp)oKcH c 
MCCTOM B03Aei CTBHa Ha CHtrrKamm. (16), a BLIXOJI COCAHIJCH C DXOIIOM 6noxa. 

15 ynPaMCI'Hsi Q) BI.IXt)ula KOTOport) COCAHItellbl c IIxonaMII B.nCKTpOIlliblX 
xnio'lci (5., 6). ycrauonncrnu.ix n ucunx COCJIHIICHHA Ka)Klaort) naaepa c 

6JIOKOM HHTalJii (2). xpQMe Toro; OTpazaTCJmIH)e 3cpicano (7) yCTallOMCHO t, 
B03MO)KllOCT1.10 BWBOAa Cr'l) H9 xona H3ny'fCllttA. alia OIITH'ICCKOH ocH nCpBOrc) 

na3epa (3) nocncnonaTcnLUO nu xoay Hnily'icnitSl pacnonOxcella' 4 OKyCHpylOWa i 

20 CHCTCMa (12) H OrlTH'lecxOC Iuuic)xno (13) C HaKOIIC41f IXOM (14), B11X0 
KOTOpOrO RWI2CTCA ApyrHM OlrTH'ICCKHM liLIXUJIOM yCTpOACTBa. 

2. YCrpOlACrllt) JJ11J1 il;llt:pftoM o6paroTNH (iHOJIOrH' eCXOH TKAIIN. 

cOIlep)Kaulce 6nOK yUpaMcfrtlM (T). nl.lXQllra xoTopnra CoCilHIICIUJ C 6nOxOM 

nitTallHH (2) IIa3epun. llMUyJshetlLU: Jfa-lCpl.l (3. 4. 20). anTH'lceXHC ocH 
25 XUTnpblx l.lapaJ[neJJLllt.l. OlITIl'ICCKH collpAXCcllllbIC OTpaiMCaTelllOllOC lCpiaJlt) (7) 
ll CCJlCKTHttlf* oTpaxcaruni.iiue JUI)! aJlHUM HW)Jltlla llCplu)ll) ))a3cpa (3) . H 

npcslpa'i[lt)c IUDi Juiiiin i« 'nun)! Inupoly na3cpa (4) -icpxivit) (8). xO-Tupi.le 
pacnono*Cllw ua oilTHVCCKltx OCAX ncplIOll) H BTaptm) JIa3Cpon 
cc)OTDcTCTtielnu), ycTaiioi ieirnlac Ha OIlTH4eCKi)H. ocH IlTOpOrt) naiepa (4). 

30 C OtyCHpyloItrylc) CHC CMy ( g ) It 01 ITH'leCKuC 110at)XIIo (10) C llaXOHC9IIHKOM 
(11). .DLKOD KOTOpOlt) AIUIRCTCA OlrrHIlea; HM lilXOHOM yCCpOHCTBa, 
OrnHHalCHLICeQI TCM, a nn. B Item Bnc acii Tpcrnii NMnyJlf.etlb i ]la3Cp (20), 1 
onTH'I CKWI OCL KoTnpolu iiapaJiJIUILlta unrlivecKHM OcxM. altyx IlpyrHX 
JlaicpOli. yCTallt)IUIC110 crrpa*aTCJII)IIOC 3cpKaJio (21), npHTCM OTpaWCaTCJILllLic 

35 3CpKana (7. 21) yCTalrunrlCILLl t: ncnMl))KIIOCTLIO nlaltOIla HX H3 xona H311y4CIiHH. 
It Ha onTH'JeCKOH IJCH BTOptNI) JIaicpa (4) 3a L-t;lleKTHIIIIIaM, 3CpXailOM (8) 
yciatiofuleiio BTOpc)C C ACKTH11110 oTpa*aTeJI61100 JUIH JUIHIII,I 110JIIILI T P CTLCr() 

naiepa (20) H rlpcnpa'latx; Jinx Jutlin ROM! iicpnoru 11 BTOpon) Jla3C P OB (3, 4) 

3cpxaftU (25) nnTH'IeCxll Cortpaxxitiiuc C urpaxcaTCJILlll.IM 3epKanOM (21), 

40 yCTallonneuuMM 11a onTH'leexoil OcH TpeTb.efx) JllllCpa (20). t}oKycHpylol.ucrt 
CHCTCMOrt (9) n ItxOAoMloMTWIeei oro HOnoxua (10). paCluono*ciiiu rX !la Oaf 
nroporoJla3cpa (4). laa iii ilt)ri tri oceii ucplu)IC) tl lpcTl.cru nalcpun (3.20) 
liociieilonaTCJil.lin no xoiiy ll3Jly'lellllH pacucuio aail.I t n);ycilpylolmui (12. 22) 
CHCTCMa H of ThlTCCKue IIOJIO alo (13. 23) a flaXOl lc'IIl lfKOM (14. 24). )lraxuu).l 
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KOTOpUX AafA10TC31 ApyrHMH 011TH9CCKHMH BMXOlraMH yCTpOHCTna, 
cHa6xenHoro TaXXCCIXOTA 6m OAHHM npHCMHHKOM HH470pMaUHH (15) O 

cocTo HHH.!6HOITOrt19CCK01i!TKatlH!(16), bxoa KOTOpOroicoi i p a chicimcctom 
803,$CriCTBHA Ha 6HOTjCaHb (16), a BLIXOA cOCAHHcii c BXOAOM 6nox4 
S yiipaBjiCHHA (i), 'BblXOAbl KOTfpCrO cocahiichw C BXOAOM!'JJICKTpOHHb!X 

xnlo4e % (5. 6, 26), ycralnoMe iiLwx n utnxx cOCAHHCHHA KaRCAOro na3epa (3, 
4. 20) C 6noxoM MiTatlHA (2). 

3. Ycrpoicnio no n.l-. 2. oTJl:I'lalouiteca TCM. TM. npMCMHHK 
HH4)OphtalaHH (15) o COCTOAHHH 6HOiorH l lecK0N TKaHH (16) Bbinonnci a Brine 

10 CnCKTp0atiaJiu3aT0pa (27) a 06naCTH 200 HM!- 1500 HM, BXOAIKOTOpOrO 
OflTH9CCKH cOnpA)KCH C MCCTOM H03ACriCraHA Ha (HOTKaui! (1 6). H cocroxlticrO 
HT aHCllCpCHOIIFIorO JJICMetrra (28), nHIICHKH 0)OTOACTCKTOpOl (29) H 

3neMeUTa CpafHHCIIHa. (30). 

4. YcrpOHCTIu) no n. I, 2. ,0TJIH4auOUI000)1 TOM.!'ITO!npltcMHHK 
15 HlrOrpMallHH (15) 0!cot.TOAIHiK!6HtUlt)rli9CCKori!TKIIIIH (ltl) iu.nninicll n mutt 

4)OToinCKTpH4ecKoro HpHCMM iKa (31) Hrrif)paKpaCUOto 113JIy4CHHA. BXOA 

KOTOpOro oiith'icckh COnpAMCCtllC MCCTOM! licnhlCHCTBnx Ha 6HOTKaHib (16) 

nocpe cTaoM fonapOTOio 3epKana (32). pacno.rnn crinoro Ira oni wi :CK0N OCH 
na,epa (3, 4, 20) Me C ny •ifblxnntU.IM 3cpKanOM naicpa (3. 4. 20) H 
20 4-oxycnpyrotueit CHCTCMOil (9. 12. 22) . 4epci (1)HR13Tp (33) a filont)coH 
npOnyCKailHR. HCKtl 109calollac4 nunaaaime t'a llpllCMI K (31) if3ny4CHHA 
nalcpa. 

5. Ycrpo y crl)o no lr. I. 2. czTJIH'ralo Itcccx TOM. 9T0 npHCMHHK 
HIIt]x)pMariHH (15) o cocrOAlitH 6Htwoni'lCCKOH TK1111H (16) ni.rnojiticn B aunt 

25 aKyCTH'ICCKOI'o IIpliCMIIHKa (34). yeTallortnenllorcl TaKHM o6paloM. 1T0 
UallpaluleliHe ell) M.:IKC)Imail moil 'fyncr;HTCnwiocrlt COCraNIACT C 

HaripalurclmcM C)nTH4cCK0H!()CH tia nt.txone llaKO1 1 c9t]lmKa (11. 14. 24) yron a. 
ynOMCTHopXIOIUHH ycnomHlo: 1 l a < a < 86°.- 

6. YCTpoiltmoIno it. 1.2. ()rJIH9al0111CCCA TCM, 9T0 B.iiCKTpOiiirbiii )UU0'l 

30 (5, 6, 26) Bl.InnnilCnn BHAL ilwIynpoluhllHKnnor) HMI! 9n eKTportaKyyMIIOro 

1 1CpC1CJI JO'IUTCIIA!. 

7. YcTpOHCTIM) noii. 1.. 2. crrtlli'alnuicecs TCM, 9T0 oUo 
A0l1Cll11IHTCJIblln clta6mcelto cHCTCMUH (wirieliHA (17), .coc7ciliilcH Hi 
pclcpnyapa IIJIA 1 30Afe 1 C nourfflmM tlacucoM (35) *ti n rinyuuu)ru* xoollpcccopa 
35 (36). cooTI TrcrnytouluC nmxcmbl (18. 19) xcrroplax t>61.enHulcllb1 li 
HaK01iC41IHKaX (11. 14. 24) H miunnin'CA Hppinarmiurili.IMH BI.IXOnaMH 
ycrpOHCTBa, a 1 M)31 iyLH Iblii KOMIIpcCCOp (36) a MCXTC c0CA)1liCIUt c 

no3UyXOnpwto2aMH (19) ctla63,cclr Z)ACKTlx)MatllHTIII.IMH K.AananaMH (37, 38, 
39), nOAKA104cimilMH aMXOAaM .6noxa yripanncitla (1) 9cpc3!JI IHII 

40 3anCpxtKH 40, 41.42. 
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